


Basic Anatomy 
• The thorax (or chest) is the 
region of the body between 
the neck and the abdomen. 

• Superiorly the thorax 
communicates with the 
neck. 

•  Inferiorly it is separated 
from the abdomen by the 
diaphragm. 
 

 



Basic Anatomy 
Function of thoracic cage:  
 

 Protects the lungs and heart 
 
 Affords attachment for the 

muscles of the thorax, upper 
extremity, abdomen, and back 
 
 Provides the mechanical 

function of breathing 



Basic Anatomy 
• The cavity of the thorax can be divided into: 
Median partition : called the mediastinum. 
Lateral partition : the pleurae and lungs.  

 
• The lungs are covered by a thin membrane called the 

visceral pleura.  
• The inner surface of the chest wall, is lined by the 

parietal pleura.  
• The sacs between the two membranes called the 

pleural cavities. 





Structure of the Thoracic Wall 
• The thoracic wall is covered by skin 

and muscles. 
• The thoracic wall is formed: 
 Posteriorly by the thoracic part of 

the vertebral column. 
 Anteriorly by sternum & costal 

cartilages. 
 laterally by ribs & intercostal spaces. 
 Superiorly by the suprapleural 

membrane. 
 Inferiorly by the diaphragm. 



Sternum 
• It is a flat bone lies in the 

midline of the anterior chest 
wall. 
 

• Can be divided into three 
parts: 

1. Manubrium  ( 2 inch long ) 

2. Body ( 4 inch long ) 

3. Xiphoid process ( 1 inch ) 
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Sternum 
1. Manubrium:  
• Is the upper part of  

the sternum.  
• Lies opposite the  3rd & 4th thoracic vertebrae. 
• It articulates with: 
 The body of the sternum at the manubrio-sternal joint 

(Sternal Angle) 
 The clavicles on each side. 
The first costal cartilage and the upper part of the 

second costal cartilages on each side. 



Sternal Angle = Angle of Lewis  
• Manubrio-sternal joint 

• Easily palpated 

• Opposite to T4-T5 
intervertebral disc 

• It marks the point at 
which the costal 
cartilages of the second 
rib articulate with the 
sternum 



Sternal Angle = Angle of Lewis  
• It is an important landmark because it 

marks : 
(1) the manubriosternal joint (a 
symphyseal joint),  
(2) the attachment points of the 
second costal cartilages (thus, these 
attach to both manubrium and body),  
(3) a horizontal line that typically 
projects posteriorly onto the T4/T5 
intervertebral disc. 
(4) the plane of separation between 
the superior and inferior mediastina. 



Sternum 
2. Body of the sternum: 
Articulates: 
  Above with the manubrium 

at the manubriosternal joint. 
  Below with the xiphoid 

process at the xiphisternal 
joint.  
On each side with the  

2nd – 7th costal cartilages. 



Sternum 
3. Xiphoid process: 
• Thin plate of cartilage that 

ossified at its proximal end 
during adult life.  
 

• No ribs or costal cartilages 
attachment. 
 

• The xiphisternal joint lies 
opposite the body of the 9th  
thoracic vertebra 



CLINICAL : Sternum Puncture 

 
Specimen of bone 
marrow can be taken 
from sternum. 
 
•It lies Subcutaneously. 



Ribs 
• There are 12 pairs of ribs. 
• All of them are attached to the  

thoracic vertebrae. 
• Divided into three categories: 
True ribs: (1-7) are attached anteriorly to the 

sternum by their costal cartilages. 
False ribs: the 8th, 9th, and 10th pairs of ribs are 

attached anteriorly to each other and to the 7th rib 
by means of their costal cartilages. 
Floating ribs: The 11th and 12th pairs have NO 

anterior attachment. 



Ribs 



Typical & Atypical Ribs 
• Typical ribs are 3 - 9,  

are made up of 2 articular facets, a superior 
costal facet, and an inferior costal facet.  
 

• Atypical ribs are 1, 2 , 10, 11, and 12,  
they are atypical because they are only articulate 
with their own vertebra via one FULL facet.  





Typical Rib 
A long, twisted, flat bone. 
Superior border is rounded 

& smooth. 
Inferior border is sharp & 

thin. 
 

•  The inferior border 
overhangs and forms the 
costal groove, which 
accommodates the 
intercostal vessels and nerve.  





Typical Rib 
- The anterior end of each rib is attached to the 

corresponding costal cartilage. 
 

- The posterior end is higher than  anterior end , 
except for (1-2- 11-12) rib run Downwards , Costal 
Cartilage upward. 
 

A rib has a : 
head  , neck  , tubercle , body  , angle  , costal 
groove. 



Typical Rib 
1. Head: the posterior end with 2 articular facets 

 

2. Neck: connects the head with the tubercle. 
 

3. Tubercle: is a prominence on the outer surface of the 
rib at the junction of the neck with the shaft , has a 
facet for articulation with the transverse process of 
corresponding vertebra 
 

4. Shaft (Body): is thin , flattened and twisted 
  

5. Angle : is where the shaft bends sharply forward 







Special Features  
 Ribs and costal cartilage increase in length 1-7. 

 Rib 7 is the longest rib. 
 Transverse diameter of thorax  
increase 1-8. 

 Rib 8 has greatest lateral projection. 
 Ribs increase in obliquity 1-9 

 Rib 9 is most oblique . 
 Cartilage of rib 10 is lowest point  when palpated 
from front 
 Tip of 11th cartilage is lowest cartilage. 
 



First Rib 
• This rib is small and flattened  

from above downward. 
• The first rib is important 

 clinically because of its close 
 relationship: 
 To the lower nerves of the brachial plexus.  
The main vessels to the arm, namely, the 

subclavian artery and vein. 



• The scalenus anterior muscle is  
attached to its upper surface and  
inner border.  
 

• The subclavian vein crosses the rib anterior to the 
scalenus anterior muscle. 
 

• The subclavian artery and the lower trunk of the 
brachial plexus cross the rib posterior to the scalenus 
anterior muscle. 

First Rib 





Extra rib arise from C7  
vertebra  
 Present in 0.5% of people 
 
 
Complications:  

- Pressure on Nerves & Arteries supplying upper limb. 
Tingling & Numbness  Partial paralysis  
Ischemic muscle pain (pallor-coldness). 

CLINICAL: Cervical Rib 



Costal Cartilages 
• They are bars of cartilage connecting: 
 The upper seven ribs to the lateral  

edge of the sternum.  
The 8th, 9th, and 10th ribs to the  

cartilage immediately above. 
•  The cartilages of the 11th and 12th ribs end in the 

abdominal musculature. 
• The costal cartilages contribute significantly to the 

elasticity and mobility of the thoracic walls. 



Openings of the Thorax 
Superior thoracic 
aperture  
(Thoracic outlet)  
 
is the opening 
communicates the chest 
cavity with the root of the 
neck. 
•  It is called an outlet 

because important vessels 
and nerves emerge from 
the thorax here to enter 
the neck and upper limbs. 



Openings of the Thorax 
• Boundaries of thoracic outlet:  

 

Posterior :  first thoracic vertebra   (T1)  
Lateral :   medial borders of  first ribs and their costal 

cartilages 
Anterior :  superior border of manubrium sterni. 

 

•  The opening is obliquely placed facing upward and 
forward.  
 

• The esophagus, trachea and many vessels and 
nerves pass through this small opening. 
 





Inferior thoracic aperture 
• Thoracic cavity communicates with 

abdomen through a large opening which 
is closed by the diaphragm The opening 
is bounded:  
Posterior : 12th  Thoracic vertebra 
Lateral : curving costal margin. 
Anterior:  xiphisternal joint.  

 

• The esophagus and many large vessels 
and nerves pass through the diaphragm. 

Openings of the Thorax 



Intercostal Spaces 
Thoracic wall layers  
1. Skin 
2. Superficial fascia 
3. Deep fascia 
4. Intercostal muscles 
5. Endothoracic fascia 
6. Extrapleural fatty layer 
7. Parietal pleura 





Intercostal Spaces 

The spaces between the ribs contain three muscles 
of respiration:  
 

1. The external intercostal muscle. 
2. The internal intercostal muscle. 
3. The innermost intercostal muscle 
 
Intercostal muscles are supplied by the corresponding 
intercostal nerves. 
 





Intercostal Spaces 
The intercostal nerves and 

blood vessels run between 
the intermediate and 
deepest layers of muscles 
  
They are arranged in the 

following order from above 
downward: intercostal vein, 
intercostal artery, and 
intercostal nerve (i.e., VAN). 







External intercostal muscle 
• The most superficial layer. 
• Its fibers are directed downward 

 and forward.  
From  inferior border of the rib  

above.  
To  superior border of the rib  

below. 
 

• The muscle extends forward to the costal cartilage 
where it is replaced by an aponeurosis, “the anterior 
(external) intercostal membrane” 



Internal intercostal muscle 
• The intermediate layer. 
•  Its fibers are directed  

downward and backward. 
From  subcostal groove of the  

rib above. 
To  upper border of the rib below. 
• The muscle extends backward from the sternum in 

front to the angles of the ribs behind, where the 
muscle is replaced by an aponeurosis,  
“the posterior (internal) intercostal membrane”.  





Innermost intercostal muscle 
• The deepest layer. 

 
• It is an incomplete muscle layer 

and crosses more than one 
intercostal space within the 
ribs.  
 

• It is related internally to fascia 
(endothoracic fascia) and 
parietal pleura and externally 
to the intercostal nerves and 
vessels.  
 



Innermost intercostal muscle 

• It can be divided into three portions : 
1. Anterior portion is named transversus thoracis muscle,  
2. Lateral portion is the innermost intercostal muscle. 
3. Posterior portion is the subcostalis muscle. 

 



Intercostal Muscles Action 
• The primary function of the intercostal muscles 

during respiration appears to be to stabilize the 
position of the ribs to maintain the intercostal spaces.  
 

• Their actions in elevation (external intercostals) and 
depression (internal intercostals) of the ribs are most 
likely to occur during forced respiration. 
 

• Preventing the sucking in or the blowing out of the 
tissues with changes in intrathoracic pressure. 



Levatores Costarum 
• There are 12 pairs of muscles. 
• Each levator costa is triangular in 

shape. 
 Arises by its apex from the tip of 

the transverse process. 
 Inserted into the rib below. 
 Action: Each raises the rib below 

and is therefore an inspiratory 
muscle. 
 Nerve supply: Posterior rami of 

thoracic spinal nerves. 





Serratus Posterior Superior Muscle 
Arises from lower cervical and upper thoracic spines. 
inserted into the upper ribs. 
• Action: It elevates ribs & is therefore inspiratory 

muscle 
• Nerve supply: Intercostal nerves. 
 
Serratus Posterior Inferior Muscle 
Arises from lower thoracic and  upper lumbar spines 
inserted into the lower ribs. 
• Action: It depresses ribs& is therefore expiratory 

muscle 
• Nerve supply: Intercostal nerves. 





Arterial supply of thorax 
1) Subclavian artery gives  
superior intercostal art.   &    internal thoracic art. 
 
2) Axillary artery gives  
superior thoracic art.        &     lateral thoracic art.  

 
3) Thoracic aorta gives  
posterior intercostal art.   &    subcostal art. 







Arterial supply of thorax 





Internal Thoracic Artery  
• It is a branch of the first part of the  

subclavian artery in the neck.  
• It descends vertically on the pleura  

behind the costal cartilages,  
a fingerbreadth lateral to the sternum. 

• Ends in the 6th intercostal space by dividing into: 
Superior epigastric art.  
Musculophrenic arteries. 
The internal thoracic artery  supplies the anterior 

wall of the body from the clavicle to the umbilicus.  





  



Branches of Internal Thoracic Artery  
• 2 anterior intercostal arteries for upper 6 intercostal 

spaces. 
• Perforating arteries, which accompany the terminal 

branches of the corresponding intercostal nerves. 
• Pericardio-phrenic artery, accompanies the phrenic nerve 

& supplies the pericardium 
• Mediastinal arteries to the contents of the anterior 

mediastinum (e.g., the thymus). 
• Superior epigastric artery, which enters the rectus sheath 

of the anterior abdominal wall and supplies the rectus 
muscle as far as the umbilicus. 

• Musculophrenic artery, runs around the costal margin of 
the diaphragm & supplies the lower intercostal spaces & 
diaphragm. 



Intercostal Arteries 
• Each intercostal space contains: 
Posterior intercostal artery  (large & single artery) 

Anterior intercostal arteries (small& double arteries) 
 



Posterior Intercostal Arteries  
 For the first two spaces are 

branches from the superior 
intercostal artery, a branch of 
the costocervical trunk of the 
2nd part of subclavian artery.  
 

 For  the lower nine spaces are 
branches of the descending 
thoracic aorta. 
 

 Each intercostal artery gives off 
branches to the muscles, skin, 
and parietal pleura. 



Anterior Intercostal Arteries  
For the first six spaces are 

branches of internal 
thoracic artery which arises 
from the first part of the 
subclavian artery. 
 
For the lower spaces are 

branches of the 
musculophrenic artery, one 
of the terminal branches of  
internal thoracic artery. 



• Intercostal  Veins 
>> posterior intercostal veins  ( single & large) 
drain into the azygos or hemiazygos veins 
 

>> anterior intercostal veins (double & small) 
drain into internal thoracic and musculophrenic veins. 

Venous drainage of thoracic wall 

• Internal Thoracic Vein 
It accompanies the internal thoracic artery and drains 
into the brachiocephalic vein on each side 

• All the venous blood of the thoracic wall drains finally 
into the superior vena cava 



Posterior intercostal veins 

• There are 11 Posterior intercostal veins on each side 
one found in each space. 

• On Right side  
• 1st vein ends in right brachiocephalic vein 
• 2nd , 3rd & 4th veins unite to form right superior 

intercostal vein which ends in the azygos arch. 
• 5th to  11th and subcostal vein end separately in the 

azygos vein. 



Posterior intercostal veins 

• On Left side  
• 1st vein ends in left innominate vein 
• 2nd , 3rd & 4th veins unite to form left superior intercostal 

vein which ends in left brachiocephalic vein. 
• 5th to  8th veins end in the superior (accessory) 

hemiazygos vein , which turns to the right crossing body 
of T8 vertebra to open into the azygos vein. 

• 9th to 11th and subcostal vein end in the inferior 
hemiazygos vein which turns to the right crossing body of 
T9 vertebra to open into the azygos vein. 
 





Intercostal Nerves 
• The intercostal nerves are the anterior rami of the first 

11 thoracic spinal nerves. 
• The anterior ramus of the 12th  thoracic nerve lies in the 

abdomen and runs forward in the abdominal wall as the 
subcostal nerve. 

• Each intercostal nerve:  
Enters an intercostal space.  
Runs forward inferior to the intercostal vessels in the 

subcostal groove of the corresponding rib. 
Between the innermost intercostal and internal 

intercostal muscle. 





Branches of Intercostal Nerves 
1. Rami communicantes connect the intercostal nerve to 
a ganglion of the sympathetic trunk. 
2. Collateral branch runs forward on the upper border of 
the rib below. 
3. Muscular branches run to intercostal muscles. 
4. Lateral cutaneous branch reaches the skin on the side 
of the chest. 
5. Anterior cutaneous branch, reaches the skin near the 
midline.  
6. Pleural sensory branches to the parietal pleura. 
7. Peritoneal sensory branches (7th-11th intercostal 
nerves only) run to the parietal peritoneum. 







CLINICAL : Intercostal Nerve Block 

• is indicated for repair of lacerations of the thoracic 
and abdominal walls, for relief of pain in rib fractures, 
and to allow pain free respiratory movements. 



Suprapleural Membrane 
(Sibson’ Fascia) 

• is a dense fascial layer that closes the thoracic outlet.  
• This tent-shaped fibrous sheet is attached: 

 

Laterally to the medial border of the first rib and costal 
cartilage. 
Superiorlly: to the tip of the transverse process of the 

seventh cervical vertebra  
Medially to the fascia investing the structures passing 

from the thorax into the neck. 
 

• It protects the underlying cervical pleura. 
• Resists the changes in intrathoracic pressure occurring 

during respiratory movements. 



Suprapleural Membrane 



Suprapleural Membrane 



Endothoracic Fascia 
 

• It is a thin layer of loose connective tissue 
that separates the parietal pleura from the 
thoracic wall. 
 



Surface Anatomical Lines 
Anterior 

1. Median sagittal line: 

• intersection of median 
plane with anterior chest 
wall 

 

2. Midclavicular lines: 

• Midpoints of clavicles  

• to inguinal region 



Surface Anatomical Lines 

Lateral 
1. Ant. axillary line: 
• Along ant. axillary fold  
• (formed by border of  Pec. Major m.) 
2. Post. axillary line: 
• Along post. axillary fold   
• (formed by latissimus dorsi & teres major 

M.) 
3. Mid axillary line: 
• Runs from the apex of axilla 
• Parallel to ant. & post. lines 





Surface Anatomical Lines 

Posterior 
1. Posterior median line: 

• Over the tips of spinous 
processes of all vertebrae 

2. Scapular lines: 

• Through superior & inferior 
angles of the scapula 
when arms at anatomical 
position 



CLINICAL: Thoracostomy (chest) tube 

• It is indicated to relieve air or fluid 
trapped in the pleural cavity. 

• It is done for pneumothorax or 
hemothorax. 

• It is inserted between the midaxillary 
line and anterior axillary , in either the 
4th or 5th intercostal space. 

• You should be applied to the superior 
border of the rib (i.e., at the lowest 
position in  the intercostal space). 




